Abstract
Introduction
In recent years, with the increase of our country's economic strength, city area expands unceasingly, the situation of social security becomes more and more complicated, the public security problem is highlighted ceaselessly, urban crime gets severe, and the means constantly updates and upgrades [1] . All these mentioned above urgently require to speed up the development of digital video intelligent early warning and tracking surveillance system which take the active prevention as the main means [2] . Then, in September 2005, China's Ministry of Public Security officially launched the city network alarm and surveillance system construction (Project 3111). This will carry out the pilot project of alarm and surveillance system construction nationwide in three level system of province, municipality and county to promote the construction pace of "safe city" [3] . However, according to the specific construction conditions of the present city surveillance system and network alarm system, at present we mainly make the personal computer and the video capture card be composed of video surveillance system. Some are compose by the simulated surveillance system, but such surveillance system is unable to meet the needs of dynamic surveillance, stable, reliable and real-time processing. Even though they are installed the corresponding surveillance system, its main functions are still used to obtain evidence after the occurrence of the thing so as to make playing function role of surveillance system be restricted severely. Therefore, in the current situation we see from the needs of economic and social development and consider from the height of the national security, public security and national strategy, so it is urgent for us to study and develop the surveillance system with a new generation so that it can be put into specific job requirements. At present the development of the embedded software, hardware technology and large-scale integrated circuit provide great convenience for our study on digital real-time surveillance system. That is to say, we can be based on the embedded digital intelligent early warning system and tracking system to study and develop the needed surveillance system. America is the country which attaches great importance to this research and development. Its research and development has started relatively early. During the four years between 1996 and 1999, the Defense Research Projects Agency of the United States has spent huge amounts of money in financing SARNOFF Research Center, Carnegie Mellon University and other famous research centers and universities to study and develop the surveillance system. The two agencies mentioned above have jointly developed the intelligent scene surveillance system VSAM [4] . The purpose of VSAM system is to carry on the research and development of automatic video technology. Thus, we can use the automatic video understanding technology in the future war so us to substitute for the danger of human surveillance and expensive costs on the battlefield. We can use the surveillance system to substitute at some moments when human can not be able to monitor. At present the United States has developed the system. And now the country has been carried on the trial. At the same time, American AUTOSCOPE 2004 system is a more advanced one compared with other surveillance system. It is studies and developed by ISS company [5] . And the function of intelligent control can be realized within a large area. AUTOSCOPE 2004 [6] surveillance system is a distributed surveillance system. And this system can make the dynamic surveillance on a large scale for the situation of railway personnel on duty, whether there are derelicts on the railway, and the detailed information of waiting room and the important sections so as to make the railway management department and the relevant personnel take appropriate measures promptly to prevent accidents and reduce losses when they find there are something in emergencies. Seen from the present domestic research and development status in our country, we mainly adopt the chips imported from abroad in the production of the products developed in our country so as to develop the video compression card on the basis of the chips or directly import compression card. We directly develop the relevant softwares about dynamic surveillance. Then we make the software system be combined into surveillance system. As far as our country is concerned, the research and development of this field still belongs to a new field. It has been carried out in recent years [7] .
In this paper, based on the existing problems we proposed image recognition based PID fuzzy control and tracking algorithm to make PID fuzzy control be applied to the image tracking, and we proposed image positioning and recognition algorithm.
The Principle of Image Detection and Tracking

Video Motion Detection
In the digital video intelligent early warning and tracking surveillance system, video motion detection is the first step to realize the intelligent early warning and tracking. Its main function is to carry out dynamic detection automatically for the image sequences. Once it finds that the object direction or position of a certain movement reaches the corresponding conditions, it will sound the alarm the first time. The monitors can carry out the corresponding processing according to the specific circumstances. From this we know that video motion detection plays an important role in surveillance system. At present, it has more algorithms. It can mainly be divided into three methods, namely, Background Subtraction Method, Optical Flow Method and Temporal Difference Method.
Background Subtraction Method (Background Subtraction, that is to say, refers to a kind of method which distinguishes the background image as well as the current image. At present Background Subtraction Method has been widely applied in the process of motion detection, and it is one of the most common methods.According to the usual practice, Background Subtraction Method generally includes three parts: First, we develop statistical modeling of each pixel in the background;Second, we compare the image and the model acquired at present so as to get the pixel with the larger difference appeared in the current image under the restrictions of a certain threshold between the models;Third, according to the difference between pixels acquired in the second part we carry out the binary processing to get the foreground pixel group. Of course, the background model is in the process of changing, so we need to carry out the regular or irregular update processing for the models.
In addition to Background Subtraction Method mentioned above, there is still Temporal Difference Method (Temporal Difference) which is commonly used. In fact, the idea of this method is relatively straightforward. If some object in a certain position of some image changes, the grayscale change will occur in its corresponding position. Accordingly, the grayscale will not change without changing the position of the object or the grayscale will have very tiny change. With this method, we can only need to compare the grayscale of the images so as to realize video motion detection. In 1950, Gibson first proposed the concept of "flow" (Optical Flow). The so-called optical flow, is actually a vector field. The vector field represents the change process of the optical information in image data. Optical flow belongs to the two-dimensional velocity field. However, this two-dimensional velocity field is the three-dimensional velocity vector projection. According to two-dimensional velocity field we can observe three-dimensional structure information of the whole space. Therefore, the method has become one of the methods for people to do the key research. People can do the motion detection for objective space with Optical Flow Method. And people also can describe the track for the complex movement materials.
Character Recognition
The automatic license plate characters recognition technology is a way to automatically realize the automatic vehicle identification recognition. There is a one-to-one correspondence between the license plate number and the vehicle. Thus, the technology can be applied in all the occasions which need to carry out the management on the vehicle, such as the toll station, parking lot, crossroads and so on. The technology has very important application value.
Video automatic license plate recognition system usually consists of vehicle video acquisition system, hardware capture system, software identification system and network database query system. In video sequence, when the car enters the visual field and is in the optimum capture azimuth, the system starts video acquisition system to collect a frame image .This process is generally completed by hardware. The implementation method which is commonly used is to bury induction coil on the highway, and according to the coil location we can reasonably install the cameras. When the car passes, the system automatically capture vehicle image. After we acquire the image, we make the image be sent into the microcomputer processing system. After the image processing, we can start the software identification system to carry out the recognition of vehicle license plate, and complete the follow-up work of related database processing. The basic process is shown in Figure 1 .
The software of automatic characters license plate recognition system needs to complete two very important jobs: First, we make precise positioning of the image about vehicle license plate; Second, we recognize the characters of vehicle license plate. We distinguish and identify the specific characters of the vehicle. Finally we output the characters of vehicle license plate number.
The Principle of Fuzzy Control
The structure of the fuzzy control system is shown in Figure 2 . Among them, Fuzzy controller is the core of fuzzy control system, and fuzzy controller is made up of fuzzy input interface, knowledge base, inference mechanism and clear output interface.
(1) Fuzzy input interface With fuzzy treatment of fuzzification interface, the controller's quantitative input process can be completed, after that it can be then transformed into fuzzy vector. Adopting fuzzy vector to conduct fuzzy control, in the process of fuzzification, the fuzzy degree can be decided. (2) Knowledge base Knowledge base consists of rule base and database, and all of the fuzzy control rules are put into database. The rules stored are provided to the reasoning machine for reasoning, and the control rules are established after the operation of manual input based on expert's knowledge. And its form is carried out in accordance with the people's intuitive reasoning to performance. The fuzzy rules are formed by the connection of relative words, and before numerical representation of fuzzification, these words must be "translated" first then they can quantize the fuzzy rules. The database stores all the fuzzy subset membership vector values. (3) Inference mechanism Reasoning machine's function is to conduct fuzzy reasoning. Fuzzy reasoning process should be accomplished according to the amount of knowledge base and fuzzification. The relation equation obtained through the fuzzy inference should be solved first, then got the control function part of the fuzzification. (4) Clear output interface After the fuzzy decision output fuzzy quantity, we still couldn't control it. And we must firstly clear the output interface, and then turn fuzzy quantity into a precise amount.
The PID Controller
PID controller is also called three-term controller, whose transfer function is
. It includes a proportional subject, an integral and a differential subjects. The time domain output equation is:
PID controller has been widely used in industrial production process, and Part of the reason for this is that the PID controller can work in a variety of different conditions to keep good work performance. On the other hand, their functions are simple, thus they are easy to be used. For such a controller, three parameters must be determined, namely, proportional gain, integral gain and differential gain.
Pre-Warning and Tracking of the Image 4.1. Algorithm Model of Image Pre-Warning
In visual method of dynamics, firstly, all events should be identified verbs. If you want to learn from practice, you just need three verbs to describe all events. These three verbs are: (1) support: when the object Y is not affected by the support of object X, it will fall. In this situation, the object X is said to support the object Y. (2) connection: when two objects contact with each other, this can be called connection. (3) attachment: when two objects temporarily act as a community, we can call the relationship between them is attachment.
Based on the above verbs, in accordance with the logical connection, the complicated events can be carried out precisely. We can take the incident which the object X catches the object Y and throw it out as an example.
(Define that throw (X,Y)) (There are two sub-events(I,J)) ……I represents that X catches Y, while J represents that X throws out Y.
(logic and (when there is sub-event I, connect(X,Y)) (when there is sub-event I, attach (X,Y)) (when there is sub-event I, support (X,Y)) (when there is sub-event J, attach (X,Y)) (when there is sub-event J, logic reverse connect(X,Y)) (logic=(I the end) (J the beginning))) Therefore, as long as the traffic information image is acquired, after the contour is taken and processed, the contours of certain objects moving in a space can be obtained, and the information acquired includes the location, shape, size, place, etc. After the object contour is acquired, we put the outline characteristics be developed into the hierarchical model and combination model, and then we determine whether the contours conforms to the traffic accident characteristics so as to determine whether to alarm the pre-warning. 
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Based on the above description, we design an algorithm. After DSP polling gets all input images of audio and video matrix to do the computation of the images' contour, and then we compare the images by using dynamics. If the results comply with the things mentioned above, and then we alarm the pre-warning. Algorithm is shown in Figure 3 . 
Image Positioning
In this article, firstly, by conducting level difference accumulative calculation against the images of original grayscale, and making the vertical edges of image outstanding, we can achieve the purpose of effective use of image gray level. And the specific equation is:
In this equation, ( , ) f x y stands for the image grey value, ( , ) HD x y represents the results of differential accumulation, x stands for the abscissa value, y the ordinate value, and d the offset degree. The difference figure acquired by this method, can make the image's edge features as prominent as possible. Especially with the processing of pixel number, the image characters within the scope of the texture feature can be "amplified" so as to provide great convenience for extracting characters in the next step.
We conduct binarization processing over the accumulated difference images, and with the adaptive threshold method in the process of dealing with images, then the complete edge image can be acquired. The formula of operation method is:
In the above formula, T is the image segmentation threshold value acquired by taking Bayes' minimum error criterion as its convergence conditions. After the image binarization, then we scan images from longitudinal and transverse directions. For segment length of white line, we limit its impact. And the calculation steps are:
We scan a row or column, in which the number of consecutive non-zero pixel is NUM;
T ),then,the pixels of this part is zero, otherwise,the pixel value remains unchanged.
After we reset the NUM, scan the column or carry out the count of the bank, we turn to (1), until the scan of the column or the bank is completed, and then we turn to (4);
Then we move to the next column or the next bank, turn to (1) until the image scan is finished.
T ) is the preparatory set length threshold value of in accordance with a priori knowledge.
After the above handling process, normally we could get a number of connected regions, which can be used as the candidate of the image area. After the candidate image area is acquired, the connected area should be labeled accordingly and the most left, right, upper Only when the length of the line frequency is greater than a certain value (this article supposes that the certain value is 5, the Interval i is 1), and the area is the true image area. After the above procedures, normally, it is able to eliminate all the non-image candidate areas. By this way we can realize the positioning and selection in vertical direction of the image area.
Image Recognition
Due to the different shooting angles, the acquired images often have tilt, which leads to the difficulties in image character elaboration and identification in subsequent steps. So we can use the Hough transform to detect the tilted border or the one that though not tilted but over a specific length. And also the Hough transform can be used to detect the edges which are in the same situation so as to complete the correction process against the tilt images.
After the binary image of inclination correction of target zone is acquired, the numbers, letters, Chinese characters and related characters' features in images should be extracted. In this process, the first thing is to refine the image processing. And its purpose is to make the process of extracting features more convenient.
For image refining process, which is after the operation, then we turn the binary image with certain width area into a skeleton with the width of only pixel. Refinement of the image is a very important and critical operating process while conduct pattern recognition and image analysis. By refinement, the skeleton image acquired could provide a clear and concise form for the following new analysis and image processing. The skeleton acquired makes it convenient for understanding and analyzing the image in a higher level. The requirement of the refinement of the image processing is mentioned as follows. First, the skeleton acquired shall be ensured of the topological structure and connectivity of the original image; Second, the skeleton acquired will better present concise structure of the original image; Third, iterations involved should appear as few as possible, that is to say, the processing speed should be as quick as possible; Fourth, the number of iterations used should be less as far as possible, that is to say, its processing speed should be quick as much as possible; Fifth, its anti-noise performance should be good.
In the research process of this paper, we make use of the American Y.Y.Z HANG and the refinement algorithm put forward by P.S.P.W, professor ANG. And the refinement algorithm is shown as follows:
We carry out the process of calculation by making use of 4 x4 template. The binary image is represented by pixel 0 and 1. 0 represents background, and 1 represents the future; A (pl) represents the number of "01" which is in the circle-P1 P2, P3, P4,... P9 surrounding the point P1; We take function B (P1) to represent the number of points which are not "0" in the connected area between the P1 and point 8. Table 1 . Before the identification, the characteristics of the numbers and letters in the image refined should be extracted to analyze, and make sure that by referring these characteristics, different kinds of numbers, letters can be distinguished. The principles of analyzing the characteristics are mentioned as follows. First, independence is required, that is to say, there is no correlation among characteristics; Second, differences should be maintained among characteristics, and there should be significant differences among different categories of object; Third, their numbers should be small; Fourth, the reliability should be maintained, and it means the closeness between the same kind of objects.
Then, we take the numbers as example to analyze. According to the appearance features of numbers, we extract four characteristics. First, on the horizontal line XR = nR/widthR, the nR represents the number for horizontal pixel points, and widthR represents for image pixel level of individual letters. If XR > 0.5, there is one horizontal line; Second, on the vertical line YC = nC/widthC, the nC represents for the vertical pixel number, and widthC represents vertical image pixels of a single letter. If YC > 0.5, there is one vertical line; Third, the number of horizontal lines. We draw horizontal a line, and count the number of the cross points between image and the horizontal line; Fourth, the vertical lines' number. We draw a line vertically, and count the number of the cross points between the images and this vertical line. In the judging process, first of all, we should group all the horizontal lines into horizontal ones and others that are not, for example, A. with horizontal lines (2, 4, 5, 7); B no horizontal line (0, 1, 3, 6, 8, 9) . For the group A, we distinguish it first according to the lateral position (upper horizontal line, bottom horizontal line) the line, and then according to the presence vertical bar; For the group B, we distinguish in accordance with the presence of vertical lines, horizontal lines and vertical lines.
Image Tracking Based on PID
If we design the fuzzy rules, we can further design a reliable high-speed ball. And we take the system error e and error change e  as the input statement variables. The structure is shown in Figure 4 . Figure 4 . The fuzzy control block diagram Based on fuzzy control rules, suppose that the language variable of deviation e is E, the language values of relevant fuzzy subset A are "positive more (PB)", "positive" (PM), "positive less" (PS), "zero"(ZO), "negative less" (NS), "negative"(NM), "negative more" (NB). In addition, suppose that the language variable of deviation e  is E  , the language value of the corresponding fuzzy subset B and fuzzy subset A maybe the same. As in T -S (Takagi and  Sugeno) 
Form equation (10) we can know that, the gain of a fuzzy adaptive PID controller actually is a kind of nonlinear function in a system state, and it can play the ratio function of dynamical adjust controller.
Model Performance Analysis 5.1. Fuzzy Control Simulation
We carry out simulation tests by using MATLAB which installs fuzzy adaptive controller and using the ones which don't install the controller, and then we compare the two situations. The transfer function of controlled object is: 
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The response results of unit steps is shown in Figure 5 . Figure 5 . Fuzzy PID and conventional PID control system simulation We can know from the above curves that the system dynamics of fuzzy adaptive PID control can quickly response. The system dynamics of conventional PID control just response slowly. And there is oscillation phenomenon (time period: 0.52 seconds to 0.75 seconds).
Image Recognition Simulation
We carry out vehicle license recognition and tracking simulation test proposed in this paper, as Figure 6 . The following results can be acquired. After binarization processing against the above picture, the following result can be acquired, as Figure 7 . Then, we carry out the retrieval step against the license plate candidate area, and we can get the following picture, as Figure 8 . The license plate location finally is got. From the above simulation tests, we can see that the algorithm method proposed in this paper is practical and effective, and it can achieve good recognition and tracking, as Figure 9 . 
Conclusion
In this paper, based on the analysis of image detection and tracking principles proposed image recognition based PID fuzzy control and tracking algorithm.The simulation results show that the proposed algorithm has good effect for vehicle license plate image recognition and positioning. Besides, when using the fuzzy adaptive PID control, the system dynamic response is fast. It is not only within the quantity, but also has no steady-state error. so it has good function which can carry out the tracking and control on images.
